Combined automatic immunological and molecular cytogenetic analysis allows exact identification and quantification of tumor cells in the bone marrow.
To improve the detection of disseminated tumor cells in bone marrow (BM) and peripheral blood samples of solid tumor patients, a novel computer-assisted scanning system for automatic search, image analysis, and repositioning of these cells was developed. This system allows precise identification and quantification of tumor cells by sequential immunological and molecular cytogenetic analysis. In this study, we attempt to demonstrate the practical use of this approach by analyzing BM samples from neuroblastoma patients. The disialo-ganglioside (GD2) molecule was used as the immunological target. The GD2 molecule was described as being specific for neuroblastoma cells, although false positive reactions had been suspected. To verify or disprove the neoplastic nature of the immunologically positive cells, sequential fluorescence in situ hybridization was performed on these cells to search for those genetic aberrations found in the corresponding primary tumors. A total of 115 samples from 40 newly diagnosed patients were evaluated for the presence of GD2(+) cells in the BM. GD2 positivity was detected in 95.2% of stage 4 patients, in 100% of stage 4s patients, and in 38.5% of patients with localized/regional disease. In stage 4 and 4s BM samples, the GD2(+) cells were unequivocally identified as tumor cells based on the molecular cytogenetic aberrations found by fluorescence in situ hybridization. However, in BM samples from patients with localized/regional disease, all GD2(+) cells were concluded to represent false positivity due to the absence of genetic aberrations. Automatic search and sequential molecular cytogenetic analysis of the immunologically positive cells provide precise information on both the number and cytogenetic profile of disseminated tumor cells.